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4014.10-1 Draft Proposed Amendment 2 

Iqthe Claims; 
1-4 (cancelled) 



P. 3 



PATENT 



5. (Currently Amended) A device for managing respiration of a patient comprising: 

at least one electrode configured to be coupled to tissue of a patients body wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient's respiration: 

and 

a responsive device coupled to the at least one electrode, the responsive device being 

configured to respond to information sensed bv the sensor bv controlling electrical 
stimulation delivered to the tissue through the at least one electrode T h e d e vic e of oloim 1 

wherein the sensor is configured to sense and the responsive device is configured to 
determine information corresponding to a patient's inspiration rate. 

6. (Currently Amended) Th e devioe of claim 4- 1 A device for managing respiration 
of a patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient's respiration: 

and 

a responsive device coupled to the at least one electrode, the responsive device being 
configured to respond to information sensed bv the sensor bv controlling electrical 
stimulation delivered to the tissue through the at least one electrode: 

wherein the sensor is configured to sense and the responsive device is configured to 
determine information corresponding to a patient's exhalation rate, 

7-43 (cancelled). 
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44. (Currently Amended) Th e d e vic e of oleum 43 A device for managing treatment of a 
patient comprising: 

an implantable sensor configured to sense information corresponding to the patient's 
respiration: 

an implantable memory device couoled to the sensor configured to store the 

information sensed: 

a telemetry device coupled to the memory device configured to communicate the 

information stored in the memory to an external device: and 

an external device configured to upload information from the memory device: 
wherein the external device is configured to track patient activity compliance. 

45. The device of claim 44 wherein the external device includes a patient interface 
configured to receive patient input concerning patient activity compliance. 

46. The device of claim 45 wherein activity compliance comprises drug treatment 
compliance. 

47. (Currently Amended) Th e d e vioe of oloim 13 A device for managing treatment of a 
patient comprising: 

an implantable sensor configured to sense information corresponding to the patient's 
respiration; 

an implantable memory device coupled to the sensor configured to store the 

information sensed: 

a telemetry device coupled to the memory device configured to communicate the 

information stored in the memory to an external device: and 

an external device configured to upload information from the memory device, 
wherein the external device is configured to recommend patient activity based on information 
uploaded from the memory device. 
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48. The device of claim 47 wherein the recommended patient activity is a recommended 
drug regimen. 

49. (Cancelled) 

50. (Currently Amended) The device of claim 49 44 wherein the communication device is 
configured to communicate patient activity compliance information to a health care provider. 

51-51 (Cancelled) 

53. (Currently Amended) Th e d e vio e of olaim 5 1 A device for managing respiration of a 
patient comprising; 

at least one electrode configured to be coupJgd to_tissue of a patient's hodv wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient* s respiration. 

wherein said sensor is configured to sense respiratory response: and 

a programming device configured to adjust stimulation parameters to elicit a desired 

respiratory response: 

wherein said electrical stimulation comprises a burst of pulses and wherein the 
programming device is configured to adjust frequency of the pulses. 

54. (Currently Amended) Th e device of olaim 51 A device for managing respiration of a 
patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient's respiration, 

wherein said sensor is configured to sense respiratory response; and 
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a programming device configured to adjust stimulation parameters to elicit a desired 
respiratory response; 

wherein said electrical stimulation comprises a burst of pulses and wherein the 
programming device is configured to adjust pulse width of the pulses. 

55. (Currently Amended) The device of claim SI A device for managing respiration of a 
patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient's respiration, 

wherein said sensor is configured to sense respiratory response: and 

a programming device c onfigured to adjust stimulation parameters to elicit a desired 

respiratory response: 

wherein said electrical stimulation comprises a burst of pulses and wherein the 
programming device is configured to adjust duration of the pulses. 

56. (Currently Amended) Th e d e vic e of claim 51 A device for managing respiration of a 

pati<mt wmprisfos; 

at l east one electrode configured to be coupled to tissue of a patient's body wherein 
the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor co nfigured to sense information corresponding to the patient's respiration. 

wherein said sensor is configured to sense respiratory response: and 

a program ming device configured to adjust stimulation parameters to elicit a desired 

respiratory response; 

wherein the programming device is configured to adjust stimulation to control tidal 
volume of a respiratory cycle. 
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57. (Currently Amended) Th e d e vic e of claim 51 A device fo r mftn^ pin g respiration of a 
patient gompyising; 

at least one electrode configured to be coupled to tissue of a patient's body wherein 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 

elicit a diaphragm respiratory KaBfinas 

a sensor configured to sense information corresponding to the patient's respiration. 

wherein said sensor is configured to sense respiratory response: and 

a programming device configured to adjust stimulation parameters to elicit a desired 

respiratory response; 

wherein the programming device is configured to adjust stimulation to control 
inspiration rate. 

58. (Currently Amended) The device of claim SI A device for managing respiration of a 
patient composing: 

at least one electrode configured to be gp\iplq<Ho tissue of apafanfs frfl4y v/h^tm 

the at least one electrode is configured to deliver electrical stimulation to the tissue to thereby 
elicit a diaphragm respiratory response: 

a sensor configured to sense information corresponding to the patient's respiration. 

wherein said sensor is configured to sense respiratory response: and 

a programming device configured to adjust stimulation parameters to elicit a desired 
respiratory response; 

wherein the programming device is configured to adjust stimulation to control 
exhalation rate. 

59-65 (cancelled) 

66. (Currently Amended) A method of controlling the respiration of a patient comprising 

sensing information corresponding to intrinsic breathing of the patient: 

subsequently sensing information corresponding to respiration of the patient: 
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determining whether to electrically stimulate the tissue to elicit a diaphragm response 

in the patient: Tho method of nlnim 64 fiirthnr ^nmprlnitig tlin ntapn nf 

sensing resumption of said intrinsic breathing in a patient after electrically stimulating 
the tissue to elicit the diaphragm response; and ceasing electrical stimulation after sensing 
resumption of said intrinsic breathing, 

67. (Cancelled) 

68. (Currently Amended) The method of claim 61- 66 wherein the step of determining 
whether to electrically stimulate comprises detecting hypoventilation; and 

further comprising the step of electrically stimulating the tissue to increase the 
diaphragm response. 

69. -70 (Cancelled) 

71 . A method of controlling the respiration of a patient comprising the steps of: 

sensing information corresponding to a characteristic of a patient's respiration; 
comparing the characteristic to a desired characteristic; and 

electrically stimulating tissue of a patient to alter the patient's respiration to cause the 
characteristic to approach the desired characteristic. 

72. The method of claim 71 wherein the characteristic comprises respiration rate. 

73. The method of claim 71 wherein the characteristic comprises inspiration rate. 

74. The method of claim 71 wherein the characteristic comprises exhalation rate. 
75-86 (cancelled) 
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87. (Currently Amended) ft e- m e thod of claim 7 8 A method for managing the treatment of a 
patient comprising ft? gfcPS Oft 

a sensing information corresponding to the patient* s respiration with an implanted 

sensor: 

Storing the information sensed in, ag implant^ mgmqry dpyicq gpupled to the sensor; 

communicating the information stored in the memory device to an external device for 

receiving information, with a telemetry device coupled to the memory device: and 

detecting a respiratory event from the sensed information: 

wherein the step of detecting the respiratory event comprises storing information in 
the memory concerning respiration of a patient occurring before the respiratory event 

88. (Currently Amended) Th e m e thod of claim 78 A method for managing the treatment of a 
patient comprising the steps of: 

a sensing information corresponding to the patient's respiration with an implanted 

sensor 

storing the information sensed in an implanted memory device coupled to the sensor: 

communicating the information stored in the memory device to an external device for 

receiving information, with a telemetry device coupled to the memory device: and 

detecting a respiratory event from the sensed information : 

wherein the step of detecting the respiratory event comprises storing information in 
the memory concerning respiration of a patient occurring after the respiratory event 

89. (Currently Amended) Th e m e thod of claim 7 8 further comprising th e st e p o f A method 
for manag ing the treatment of a patient comprising the steps of: 

a sensing information corresponding to the patient's respiration with an implanted 

sensor: 

storing the information sensed in an implanted memory device coupled to the sensor: 

CQiqmynjcating the information stored in the memory device to an external device for 

receiving iirfpymation, with a telemetry device coupled to the memory device: 
detecting a respiratory event fro m the sensed information: and 
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receiving patient compliance information from the patient into a external memory of 
the external device. 

90. The method of claim 89 wherein the step of receiving patient compliance information 
comprises receiving drug treatment compliance informatioa 

91. The method of claim 89 further comprising the step of communicating uploaded 
information and patient compliance information to a health care provider through a remote 
interface. 

92-93 (cancelled) 

94. (Currently Amended) Th e m e thod of oloim 92 A method for managing respiration of a 
patient comprising the steps of: 

providing at least one electrode and cou pling the at least one electrode to tissue of a 

patient's body whereby electrical stimulation to the tissue elicits a diaphragm respiratory 
response; 

provide stimulation to the tissue: 

sensing respiratory response to adjust parameters of the stimulation to elicit a desired 
respiratpryr^p^s?; 

wherein the stimulation comprises a burst of pulses and further comprising the step of 
adjust frequency of the pulses to elicit the desired response, 

95. (Currently Amended) The m e thod of oloim 92 A method for managing respiration of a 
patient comprising the steps of: 

providing at least one electrode and coupling the at least one electrode to tissue of a 

patient's body whereby electrical stimulation to the tissue elicits a diaphragm respiratory 
response: 

provide stimulation to the tissue: 

sensing respiratory response to adjust parameters of the stimulation to elicit a desired 
respiratory yegpQQffi 
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wherein the stimulation comprises a burst of pulses and further comprising the step of 
adjust pulse width of the pulses to elicit the desired response. 

96. (Currently Amended) Tho method of claim 92 A nqQthofl for mfltwng respiration pf a 

pattern fioiiaaifittg tba stm of; 

providing at least one electrode and coupling the at least one electrode to tissue of a 

patient's body whereby electrical stimulation to the tissue elicits a diaphragm respiratory 
response: 

provide gtimylfttipn fa? tjggyig; 

sensing respiratory response to adjust parameters of the stimulation to elicit a desired 
respiratory response: 

wherein the stimulation comprises a burst of pulses and fbrther comprising the step of 
adjusting duration of the pulses to elicit the desired result. 

97. (Currently Amended) A method for managing respiration of a patient comprising the 
steps of: 

providing at least one electrode and coupling the at least one electrode to tissue of a 

patient's body whereby electrical stimulation to the tissue elicits a diaphragm respiratory 
response; 

provide stimulation to the tissue: 

sensing respiratory response to adjust parameters of the stimulation to elicit a desired 
respiratory response: and 

Th e m e thod of claim 93 furthor comprising th e step of adjusting stimulation to control 
tidal volume of a respiratory cycle. 

98. (Currently Amended) Th e method of olaim 92 furth e r comprising tho stop of 
A method for managing respiration of a patient comprising the steps of: 

providing at least one electrode and co upling the at least one electrode to tissue of a 

patient's body whereby electrical stimulation to the tissu e elicits a diaphragm respiratory 
response; 
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provide stimulation to the tissue: 

sensing respiratory response to a djust parameters of the stimulation to elicit a desired 
rectory response; mi 

adjusting stimulation to control inspiration rate. 

99 (Currently Amended). Themethod of claim 9 2 furth e r oomprioing th e step of A method 
for managing respiration of a patient comprising the steps of: 

providing at least one electrode and coupling the at least one electr ode to tissue of a 

patient's body whereby electrical stimulation to the tissue elicits a diaphragm respiratory 
response: 

provide stimulation tg fltf ti g?ug; 

sensing respiratory response to adjust parameters of the stimulation to elicit a desired 
respiratgryr^PTlgg; Mid 

adjusting stimulation to control exhalation rate. 

1 00. (new) A device for managing respiration of a patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body; and 
a stimulation pulse generator configured to deliver electrical stimulation to the tissue 
through the at least one electrode to thereby elicit a diaphragm respiratory response 
comprising a respiration waveform having an inspiration portion and an exhalation portion; 

wherein the stimulation pulse generator is configured to control at least one of said 
inspiration portion and expiration portion of the respiration waveform. 

101. (new) The device of claim 100 wherein the pulse generator is configured to control the 
rate of inspiration. 

102. (new) The device of claim 100 wherein the pulse generator is configured to control the 
rate of exhalation. 
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103. (new) The device of claim 100 further comprising a sensor configured to sense 
information corresponding to the respiration waveform of a patient's respiration; and 

a responsive device coupled to the stimulation pulse generator, the responsive device 
being configured to respond to information sensed by the sensor by controlling electrical 
stimulation delivered to the tissue through the at least one electrode to control a parameter of 
a respiration waveform of a subsequent respiration cycle. 

104. (new) The device of claim 103 wherein the parameter is inspiration rate. 

105. (new) The device of claim 1 03 wherein the parameter is exhalation rate. 

106. (new) The device of claim 100 wherein the stimulation pulse generator is configured to 
manipulate the respiration waveform to control the partial pressure of carbon dioxide of the 
patient's blood. 

r 

107 (new) The device of claim 100 wherein the stimulation pulse generator is configured to 
manipulate the respiration waveform to control the level of oxygen in the patient's blood. 

108. (new) The device of claim 100 wherein the stimulation pulse generator is configured to 
manipulate the inspiration time. 

109. (new) The device of claim 1 00 wherein the stimulation pulse generator is configured to 
manipulate the inspiration amplitude. 

H0. (new) The device of claim 100 wherein the stimulation pulse generator is configured to 
manipulate the exhalation time. 

Ill, (new) The device of claim 100 wherein the stimulation pulse generator is configured to 
manipulate the exhalation amplitude. 
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112. (new) The device of claim 100 further comprising an apnea detector coupled to the 
sensor and configured to detect an apnea event. 

1 13. (new) A method for controlling the partial pressure of carbon dioxide of blood of a 
patient comprising the steps of: 

providing at least one electrode coupled to tissue of a patient's body; and 

a stimulation pulse generator configured to deliver electrical stimulation to the tissue 
through the at least one electrode; 

eliciting a diaphragm respiratory response comprising a respiration waveform having 
an inspiration portion and an exhalation portion; 

controlling at least one of said inspiration portion and expiration portion of the 
respiration waveform. 

1 14. (new) A method of treating central sleep apnea comprising: 

controlling partial pressure of carbon dioxide of blood of a patient by: 

providing at least one electrode coupled to tissue of a patient's body; and 

a stimulation pulse generator configured to deliver electrical stimulation to the tissue 

through the at least one electrode; 

eliciting a diaphragm respiratory response comprising a respiration waveform having 

an inspiration portion and an exhalation portion; 

controlling at least one of said inspiration portion and expiration portion of the 

respiration waveform. 

115. (new) A device for managing respiration of a patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body; 
and a stimulation pulse generator configured to deliver electrical stimulation through 
the at least one electrode to the tissue to thereby elicit a diaphragm respiratoiy response; 
a sensor configured to sense information corresponding to the patient's respiration; 



PAGE 14tt9 4 RCVD AT 6/7/2005 5:32:44 PM [Eastern Daylight Timel ^ SVR:USPT0-ff XRF-1/3 * DNIS:8729306 * CSID:65(H324+1678 * DURATION (mnvss):1348 



JUN 07 '05 01 :29PM PVJB: 650- 324- 1678 P. 15 



4014. 10- 1 Draft Proposed Amendment 14 PATENT 

a hyperventilation detector coupled to the sensor configured to determine a 
hyperventilation event based at least in part on the sensed information; 

an implantable memory device coupled to the sensor configured to store the 
information sensed; and 

a telemetry device coupled to the memory device configured to communicate the 
information stored in the memory to an external device further comprising a processor 
coupled to the memory device and to the sensor, wherein the external device is configured to 
communicate to the patient to comply with medication requirements in response to 
determination of at least one hyperventilation event. 

1 16. (new) A device for managing respiration of a patient comprising: 

at least one electrode configured to be coupled to tissue of a patient's body; and 
a stimulation pulse generator configured to deliver electrical stimulation to the tissue 
through the at least one electrode to thereby elicit a diaphragm respiratory response; 

a sensor configured to sense information corresponding to the patient's respiration; 

and 

a responsive device coupled to the at least one electrode, the responsive device being 
configured to respond to information sensed by the sensor by controlling electrical 
stimulation delivered to the tissue through the at least one electrode to adjust stimulation 
delivered through the at least one electrode based upon information sensed by the sensor, to 
elicit a respiratory response substantially similar to a predetermined respiratory waveform. 

117. (new) The device of claim 1 16 wherein the predetermined respiratory waveform 
comprises an intrinsic respiratory waveform for the patient. 

118. (new) The device of claim 5 wherein the responsive device is configured to adjust 
stimulation delivered to said at least one electrode to manipulate inspiration rate* 

119* (new) The device of claim 118 wherein the responsive device is configured to adjust 
stimulation delivered to said at least one electrode to manipulate inspiration duration. 
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120. (new) The device of claim 119 wherein the responsive device is configured to induce a 
slower inspiration rate with respect to an intrinsic inspiration rate and a longer inspiration 
duration with respect to an intrinsic inspiration duration. 

121. (new) The device of claim 5 wherein the responsive device is configured to manipulate 
an inspiration waveform of an inspiration cycle to manipulate blood PCO2. 

122. (new) The device of claim 5 wherein the responsive device is configured to manipulate 
the respiration waveform to control the level of oxygen in the patient's blood, 

123. (new) The device of claim 6 wherein the responsive device is configured to adjust 
stimulation delivered to said at least one electrode to manipulate exhalation rate. 
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